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IMAGE FORMING APPARATUS INCLUDING
COOLING MECHANISM FOR COOLING
HEATED SHEET

This Nonprovisional application claims priority under 35
U.S.C. §119(a) on Patent Application No. 2009-231514 filed

in Japan on 5 Oct. 2009, the entire contents of which are
hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an 1image forming appara-
tus such as a copier, a printer and a facsimile apparatus
employing the electrophotographic method, and particularly,
relates to an 1image forming apparatus that cools down a sheet
heated by a fixing portion.

2. Description of the Prior Art

In an electronic copying image forming apparatus, a toner
image formed on a photoreceptor 1s transierred onto a sheet at
a transier portion. The sheet onto which the toner 1mage 1s
transierred 1s sent to the fixing portion, to which heat and
pressure 1s applied at the fixing portion, and the toner 1image
1s thereby fixed on the sheet. Thereafter, the sheet 1s dis-
charged to a paper output tray from a discharge portion and
stacked on the paper output tray.

However, when the sheet 1s discharged as 1t 1s without
being cooled down, the sheet stacked on the paper output tray
1s not suificiently cooled down so that a phenomenon has
occurred such that the surfaces of the sheets stacked on the
paper output tray that lie next to each other are adhered by
toner due to a high temperature (hereinatiter, such a phenom-
enon 1s referred to as a sticking phenomenon). The sticking
phenomenon has notably occurred at the time of duplex print-
ing, at the time of high-speed printing and at the time of
printing that uses a low-melting-point toner.

For reducing such a sticking phenomenon, 1t 1s considered
that a feed path length from the fixing portion to the paper
output tray 1s extended to gain a cooling time, however, min-
1aturization of an 1mage forming apparatus has been advanced
as seen 1n recent years, and it has been thus impossible to
employ this method.

Consequently, when a sheet after passing through the fix-
ing portion 1s conveyed by a pair of feed rollers 1n a feed path,
cooling down of the sheet 1s performed by blowing air.

However, in 1image forming apparatuses that are described
in Patent Literature 1 (Japanese Patent Application Laid-open
He1 8 No. 171338) and Patent Literature 2 (Japanese Patent
Application Laid-open No. 2006-106668), an air blowing
timing and an air volume for the sheet 1n the feed path are not
considered. Hence, an influence on conveying performance
of the sheet such as curing up of a tip end of the sheet, bending
and tearing up of the sheet due to the tip end of the sheet not
being appropriately put into a nip of the pair of the rollers, and
a paper jam, by blowing air to the sheet, 1s not considered.

SUMMARY OF THE INVENTION

The present mvention has been made 1 view of the cir-
cumstances as described above, and 1s to provide an 1mage
forming apparatus that cools down a sheet by blowing airin a
feed path to cool down the sheet promptly and prevents a
sticking phenomenon on a paper output tray, as well as
capable of preventing from curling up of the sheet, bending of
the sheet, tearing up of the sheet and a jam of the sheet by
exerting an ifluence on conveying performance of the sheet
by blowing air to the sheet in the feed path.
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An mmage forming apparatus according to the present
invention includes: an 1image forming portion that forms an
image on a recording medium; a fixing portion that heats and
fixes an 1mage on the recording medium after forming the
image; a feed path that conveys the recording medium after
heating and {ixing by the fixing portion; a first pair of feed
rollers composed of two feed rollers provided 1n the feed path;
and a cooling mechanism that sends cooling air to a nip
portion of the pair of feed rollers or to the vicinity thereof, and
it 1s characterized 1n that the cooling mechamism increases a
cooling air volume when the recording medium 1s held
between the first pair of feed rollers 1n comparison to the time
when the recording medium 1s not held between the first pair
of feed rollers.

Moreover, the cooling mechanism includes a cooling fan
that blows the cooling air and a cooling duct that guides the
cooling air to the first pair of feed rollers.

Thus, 1t 1s possible to prevent occurrence of conveyance
defects 1n the sheet (curling up of the sheet, bending of the
sheet, a jam, etc.) by which the sheet 1s curled up with the
cooling air before a recording medium (hereinatter, referred
to as “sheet” 1n some cases) 1s held between the first pair of
teed rollers, while performing cooling down of the sheet.
Further, 1n comparison to the case of cooling down the sheet
by blowing air between two pairs of teed rollers, 1t 1s possible
to shorten a feed path length required for arranging a means
for cooling to contribute to miniaturization of an image form-
ing apparatus.

Additionally, 1t 1s characterized in that the cooling duct
rotatably and integrally supports a driven roller which 1s one
teed roller of the first pair of feed rollers.

Thus, a stmpler structure 1s achieved, and 1t 1s possible to
promote elficiency of assembly and reduction of parts.

Further, it 1s characterized 1n that a second pair of feed
rollers 1s provided on the downstream side of a feed direction
of the recording medium with respect to the first pair of feed
rollers, and the cooling mechanism further increases the cool-
ing air volume when the recording medium 1s held between
the first and the second pair of feed rollers.

Thus, since the sheet 1s held between both pairs of feed
rollers, 1t 1s possible to further cool down the sheet without
occurrence of a defect in conveying performance of the sheet
even when the cooling air volume 1s further increased.

Additionally, 1t 1s characterized 1n that the cooling mecha-
nism changes the cooling air volume depending on a type of
the sheet.

Therefore, a setting value of a blowing air volume 1s
changed depending on a type of the sheet (sheet size, sheet
thickness and a grain direction of the sheet (a fiber direction 1s
parallel to or orthogonal to the feed direction, etc.), and 1t 1s
thus possible to prevent a defect in conveying performance
more securely at the time of cooling down the sheet by blow-
Ing air.

Moreover, 1t 1s characterized 1n that the cooling mechanism
blows the cooling air so as to be blown toward the upstream
side of the feed direction from the first pair of feed rollers.

Thus, 1t 1s possible to further prevent curling up of the sheet
in comparison to the case of blowing directly to the upstream
side of a nip of a single feed roller so that the conveyance
defects hardly occur, and when air 1s blown in the direction
opposite to the direction 1n which the sheet moves, air flows to
the upstream side from the tip end side of the sheet so that
cooling efficiency 1s high.

Additionally, it 1s characterized 1n that a feed roller of the
first pair of feed rollers, which 1s located on the side to which
the cooling air blows, has a structure alternately having a part
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in contact with the recording medium and a part with a space
from the recording medium thereto.

Thus, i1t 1s possible to prevent declining of the cooling
eiliciency of a part of the sheet to which air hardly blows due
to blocking of the air by the roller. Moreover, there 1s no need
of higher blowing air pressure with the roller as resistance.

Further, 1t 1s characterized 1n that the feed path includes a
right after fixation feed path that conveys the recording
medium right after heating and fixing by the fixing portion
and a discharge feed path that connects to the right after
fixation feed path to convey to an output port, and the first pair
of feed rollers 1s provided 1n the discharge feed path.

Thus, the cooling mechanism 1s provided in the discharge
teed path that departs from the fixing portion, and 1t 1s pos-
sible to suppress an influence of lowering of the temperature
at the fixing portion.

Additionally, it 1s characterized in that the discharge feed
path 1s also connected to a duplex feed path for performing
duplex printing to be used as a switchback path, and a record-
ing medium whose one side 1s printed with a duplex printing
mode 1s cooled down during a carrying-in period to the

switchback path and during a carrying-out period from the
switchback path.

Thus, a sheet that returns 1nto the apparatus by being sub-
jected to switchback with the duplex printing mode 1s sudifi-
ciently cooled down so that heat 1s not accumulated 1n the
apparatus.

Furthermore, 1t 1s characterized in that the right after fixa-
tion feed path extends 1n an approximately vertical direction
from the fixing portion, and the discharge feed path 1is
arranged 1n an approximately horizontal direction to connect
to the right after fixation feed path.

Thus, 1n the discharge feed path that 1s connected to the
right after fixation feed path that extends 1n the approximately
vertical direction to be arranged 1n the approximately hori-
zontal direction, a cooling mechanism 1s arranged so that the
upstream fixing portion departs from the cooling mechanism,
and air that 1s blown to a cooling sheet thus hardly flows in the
vicinity of the fixing portion so that it 1s prevented from power
being wasted for keeping the temperature of the fixing por-
tion.

Additionally, 1t 1s characterized in that in the discharge feed
path, a predetermined length of a plane part of the feed path 1s
provided between a connection portion to the right after {ixa-
tion feed path and an installation position of the first pair of
teed rollers.

Thus, the flat part with the predetermined length 1s pro-
vided between the connection portion and the pair of feed
rollers so that air that moves to the upstream side with respect
to the pair of feed rollers enables to cool down the sheet and
the cooling efficiency thus grows.

According to the present invention, when the sheet 1s
cooled down by blowing the cooling air at predetermined air
volume around a nip of the first pair of feed rollers (or toward
the first pair of feed rollers), the cooling air 1s not blown or the
cooling air volume 1s dimimished before the tip end of the
sheet 1s held between mips so that 1t 1s possible to prevent
occurrence of conveyance defects of the sheet by curling up
the sheet with the cooling air and the like, while performing,
cooling down of the sheet.

BRIEF DESCRIPTION OF THE DRAWINGS

FI1G. 1 1s a schematic cross-sectional view showing a con-
figuration of an 1mage forming apparatus according to an
embodiment of the present invention;
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FIG. 2 1s a configurational view showing a first embodi-
ment of a cooling mechanism 1n a second feed path;

FIG. 3 1s a perspective view showing the first embodiment
of the cooling mechanism 1n the second feed path;

FIG. 4 A 1s aplan view of a cooling duct of the first embodi-
ment, and FIG. 4B 1s a cross-sectional view 1n a view indi-
cated by arrows A1-A2 of FIG. 4A;

FIG. 5 1s a block diagram related to the cooling mechanism
of the image forming apparatus;

FIG. 6 1s a flow chart showing procedures of cooling down
of a sheet;

FIG. 7A to FIG. 7E are 1illustrative view showing convey-
ance and cooling down of a sheet in the case of being printed
on a single-sided printing mode or on both sides with a duplex
printing mode;

FIG. 8A to FIG. 8C are 1llustrative view showing convey-
ance and cooling down of a sheet 1n the case of single-sided
printing of the duplex printing mode;

FIG. 9 1s a configurational view showing a second embodi-
ment of the cooling mechanism 1n the second feed path;

FIG. 10 1s a configurational view showing a third embodi-
ment of the cooling mechanism 1n the second feed path; and

FIG. 11 1s a perspective view showing a fourth embodi-
ment of the cooling mechanism 1n the second feed path.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Description will be hereimnatter given for embodiments of
the present invention with reference to accompanying draw-
ings. Note that, the following embodiments are examples that
embody the present invention and are not to limit the technical
scope of the present invention.

Here, FI1G. 1 1s a schematic cross-sectional view showing a
confliguration of an 1image forming apparatus X according to
an embodiment of the present invention.

First, description will be given for the configuration of the
image forming apparatus X according to one embodiment of
the present invention with use of FIG. 1. The image forming
apparatus X 1s a multi-functional peripheral having both a
copy function and a printer function.

The 1mage forming apparatus X includes a copier mode
(copy mode) as a print mode, a printer mode and a fax mode,
and an operation input from a not-shown operation portion
and a print mode corresponding to reception of a print job
from an external host apparatus such as a personal computer
are selected by a control portion 101 of FIG. 5.

As shown in FIG. 1, the image forming apparatus X 1s
provided with main portions of a document reading portion 1
ol an uppermost part, a printer portion (image forming por-
tion) 2 arranged beneath thereof and a paper supply umit
portion 3 arranged further beneath thereof.

The document reading portion 1, after input of condition
input keys (number of printed sheets/printing magnification,
etc.) on an operation panel (not shown) arranged on an exter-
nal front surface of the apparatus, starts copy action when a
start key ol the operation panel 1s operated and reads an 1mage
of a document placed on a platen glass 31. That 1s, a copy
lamp 32a (light source) of a copy lamp unit 32 1s lighted, and
exposure to the document is started while the copy lamp unit
32 horizontally moves. An 1rradiation light 1irradiated to the
document with the copy lamp 32a becomes a reflected light
including image information of the document (reflected light
from the document), and the reflected light 1s read by being
input from a first mirror 326 provided 1n the copy lamp unit
32, to a second mirror 33, a third mirror 34, and from a optical

lens 35 to a CCD 36.
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For the image information read 1n this manner, light image
information 1s converted 1nto an electrical signal 1n a CCD
circuit provided in the control portion 101 (FIG. §), and for
the image information signal, image processing 1s performed
on the set conditions to be transmitted to a light scanning unit
6 as print data.

The printer portion 2 includes an electrophotographic pro-
cess portion 20 that performs 1mage formation on a recording
medium (sheet) with developer (toner) and a fixing unit 21
({ixing portion) that heats and fixes an 1image (toner image) on
a recording medium by sandwiching the recording medium
alfter image formation between a fixing roller 21a (heating
roller) and a pressing roller 215.

A heater 1s provided inside the fixing roller 21a, and sup-
plying power to the heater 1s controlled by the control portion
101 (FIG. 5) so as to keep a detected temperature of a tem-
perature sensor 21c¢ that detects the temperature of the fixing,
roller 21a, at a predetermined fixing temperature.

The electrophotographic process portion 20 includes a
photoreceptor drum 4, a charging unit 5 that 1s arranged in the
circumierence around the photoreceptor drum 4, a light scan-
ning unit 6, a developing unit 7, a transfer unit 8 and a
cleaning unit 9.

The charging unit 3 1s to charge uniformly on the surface of
the photoreceptor drum 4.

The light scanning unit 6 1s to scan an optical image on the
photoreceptor drum 4 uniformly charged to write an electro-
static latent 1mage.

The developing unit 7 1s to visualize with developer the
clectrostatic latent image written according to print data by
the light scanning unit 6.

Further, the transfer umt 8 1s to transier an 1mage that 1s
recorded and reproduced on the photoreceptor drum 4 onto a
recording medium such as a recording sheet.

The cleaming unit 9 1s to remove the developer that remains
on the photoreceptor drum 4 to enable a new 1mage to be
recorded on the photoreceptor drum 4.

The residual developer removed by the cleaning unit 9 1s
collected by a developer supply portion 10 of the developing
unit 7 to be recycled. Note that, the image forming apparatus
according to the present invention 1s not limited to an appa-
ratus provided with a process that recycles the residual devel-
oper 1n this manner but may be an 1mage forming apparatus
that collects and disposes the residual developer.

Moreover, the paper supply unit portion 3 is provided with
paper supply trays (recording medium supply portions) 11,
12,13 and 14 in which a plurality of recording media (record-
ing sheets, etc.) are set, whereby a variety of sheets as record-
ing media are, for example, sorted by each of the paper supply
trays 11 to 14 by si1ze to be contained.

The paper supply tray 11 and the paper supply tray 12 are
arranged parallel to each other, the paper supply tray 13 1s
arranged beneath thereof, and the paper supply tray 14 1s
arranged beneath thereof. Here, each capacity of the paper
supply tray 13 and the paper supply tray 14 1s configured so as
to be set to approximately the same capacity. On the other
hand, each capacity of the paper supply tray 11 and the paper
supply tray 12 1s configured so as to be set to the capacity
larger than that of the paper supply tray 13 and the paper
supply tray 14.

Then, the paper supply unit portion 3, for conveying a sheet
(recording medium) contained 1n the paper supply trays 11 to
14 toward the printer portion 2, 1s provided with a fourth feed
path 135 and a fifth feed path 16.

The fourth feed path 15 1s to convey a sheet contained in the
paper supply trays 11, 13 and 14 toward the printer portion 2.
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The fifth feed path 16 1s to convey a sheet contained in the
paper supply tray 12 toward the printer portion 2.

Additionally, the fourth feed path 15 extends 1n an approxi-
mately vertical direction along a frame 17 of the paper supply
unmt portion 3. On the other hand, the fifth feed path 16
extends 1n an approximately horizontal direction along the
frame 17. In this manner, the paper supply trays 11 to 14, the
fourth feed path 15 and the fifth feed path 16 are efficiently
arranged 1nside the paper supply unit portion 3, and space-
saving ol the paper supply unit portion 3 1s realized.

Note that, when a sheet 1s placed 1n each of the paper supply
trays 11 to 14, replenishment of a sheet 1s performed by
pulling an mtended tray of the paper supply trays 11 to 14 out
in a front direction of a body of the image forming apparatus
X.

When image formation 1s performed on a recording
medium 1n the image forming apparatus X, one tray 1s
selected from among the paper supply trays 11 to 14, and
sheets are separately carried out from the selected tray sheet
by sheet.

A sheet (recording medium) carried out (supplied) from
the paper supply trays 11 to 14 1s conveyed in an upper
direction of a third feed path 41 after going through the fourth
teed path 13 or the fifth feed path 16 to be supplied between
the photoreceptor drum 4 and the transier unit 8.

Then, an 1mage recorded and reproduced on the photore-
ceptor drum 4 1s transierred onto the supplied sheet by the
transier unit 8.

The sheet after image formation 1s conveyed to the fixing
umt 21 (fixing portion) arranged further upward, and a toner
image 1s heated and fixed at the fixing unit 21.

Subsequently, the sheet after heating and fixing by the
fixing unit 21 1s sent mto a first feed path 42 (right after
fixation feed path) and thereby guided further upward, and
then conveyed to a second feed path 43 arranged 1n an upper
direction of the fixing unit 21.

The second feed path 43 1s, as described below, a discharge
teed path as well as a switchback feed path in duplex printing.

The second feed path 43 1s a path that causes a sheet that
passes through the first feed path 42 (sheet after heating and
fixing) to change the direction to an approximately horizontal
direction to convey, whereby a sheet 1s discharged to a paper
output tray 2a outside the apparatus or sent to a post-process-
ing apparatus (not shown), or the sheet 1s recirculated to a
sixth feed path (duplex feed path) 44 with switchback so that
image formation 1s performed onto both sides of the sheet.

In the case of a type, like the image forming apparatus X,
that performs heating and fixing while conveying a sheet
upward, the sheet moves upward (conveyed upward) while
high-temperature air that is generated at the fixing unit 21 also
moves upward, and the sheet after heating and fixing 1s thus
hardly cooled down.

Further, a part that 1s a stop position of the copy lamp unit
32 1n the document reading portion 1 (one example of the
image reading means) 1s arranged 1n an upper direction of the
first feed path 42 and the second feed path 43 (that 1s, upper
side of the fixing unit 21) so that air heated by the fixing unit
21 1s moved upward, thereby easily causing an abnormally
high temperature, which causes troubles 1n the copy lamp unit
32.

Consequently, the 1image forming apparatus X 1s config-
ured such that an exhaust duct 31 is arranged between the
second feed path 43 and a (stop position) part of the copy
lamp unit 32 of the document reading portion 1 so that air
above the second feed path 43 1s forcibly exhausted through
the exhaust duct 31.
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That 1s, the air above the second feed path 43 1s gmided to a
side surface of the image forming apparatus X (left side

surface 1n FIG. 1) from an opening provided beneath thereof
by the exhaust duct 51 and forcibly exhausted to the outside of
the apparatus (other position) by the exhaust fan 32 provided
on the side surface thereof (the exhaust duct 51 and the
exhaust fan 52 are examples of the exhausting means).

Since the exhaust duct 51 1s arranged via the second feed
path 43 with respect to the fixing unit 21, the second feed path
43 and a sheet that passes therethrough serves as a blocking
member against movement of air around the fixing unit 21.
According to such a configuration, 1n comparison to the case
where an exhaust duct 1s arranged near the fixing unit 21 in the
conventional manner, heat 1s not taken away (cooled down)
from the fixing unit 21 beyond necessity, as well as power
consumption of (a heater of) the fixing unit 21 1s not increased
in order to keep a fixing temperature.

Note that, the exhaust duct 51 1n the present embodiment 1s
to guide air to the outside (side surface) of the apparatus from
a position above the second feed path 43, however, 1n the case
where space allows, for example, 1t 1s also considered that
configuration 1s made such that all or a part of the air of the
position above the second feed path 43 are circulated into the
fixing umit 21 (one example of the other position) so that
turther power saving of the fixing unit 21 1s achieved.

Here, the exhaust duct 51 1s formed with a supporting
member 50 that supports the document reading portion 1
(image reading means).

The second feed path 43 1s provided with a cooling mecha-
nism for cooling down a sheet, which will be described in
detail below.

First Embodiment

FIG. 2 1s a configurational view showing a first embodi-
ment of a cooling mechanism 1n a second feed path 43, FIG.
3 1s a perspective view showing the first embodiment of the
cooling mechanism 1n the second feed path 43, and FIG. 4A
and FIG. 4B are diagrams showing a cooling duct of the first
embodiment. FIG. 4A 1s a plan view of the cooling duct, and
FIG. 4B 1s a cross-sectional view 1n a view indicated by
arrows Al1-A2.

Each of feed paths 42, 43 and 44 1s composed of an upper
teed guide 71 and a lower feed guide 72, and a sheet P 1s
conveyed between the upper feed guide 71 and the lower feed
guide 72.

The second feed path 43 1s provided with a first pair of feed
rollers 60 and a second pair of feed rollers 63 at a predeter-
mined interval, and a tip of the pair of second feed rollers 63
1s an output port 80.

An nterval L1 between a nip of the first pair of feed rollers
60 and a nip of the second pair of feed rollers 63 1s set to be
shorter than a length of a minimum sheet size to be used.

The first pair of feed rollers 60 1s configured with a driven
roller 61 on an upper side and a driving roller 62 on a lower
side. The second pair of feed rollers 63 1s configured with a
driven roller 64 on an upper side and a driving roller 65 on a
lower side.

As shown 1n FIG. 3, the first pair of feed rollers 60 and the
second pair of feed rollers 63 are provided by two pairs
respectively 1 a direction i which rotation shafts of the
rollers extend (rotation shait direction; sheet width direction).

The sheet P 1s held between the driven rollers 61 and 64 and
the driving rollers 62 and 65, and i1s conveyed to the output
port 80 by rotation driving of the driving rollers 62 and 65.

Furthermore, as shown 1n FIG. 2, a plane part 1s provided
horizontally at least for a predetermined length .2 from a
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connection portion of the first feed path 42 and the second
teed path 43 to the first pair of feed rollers 60. This 1s to make

cooling air easily flow to an upstream side with respect to a
sheet feed direction along the second feed path 43, thereby
aiming to increase a cooling down effect of a sheet conveyed
from the upstream side of the sheet feed direction.

Furthermore, to the second feed path 43, the first feed path
42 for conveying a sheet from a fixing unit and a sixth feed
path 44 for performing backside printing of a sheet by switch-
ing back the sheet to be recirculated are connected. Then, a
gate 73 1s attached to the connection part.

The gate 73 1s attached so as to be rotatable, as shown 1n
FIG. 2, 1s rotated 1n an upper direction so that the feed path 42
and the feed path 43 are 1n communication with each other
(this position of the gate 73 serves as a first position), and 1s
rotated 1n a lower direction so that the feed path 43 and the
feed path 44 are 1n communication with each other (this
position of the gate 73 serves as a second position), so as to be

capable of guiding a sheet.

On the upstream side of the sheet feed direction of the first
pair of feed rollers 60, a first sheet sensor 74 1s provided, and
on the downstream side of the sheet feed direction of the
second pair of feed rollers 63, a second sheet sensor 75 1s
provided.

These sheet sensors 74 and 75 each of which has a light
emitting portion and a light receiving portion on an upside
and a downside of the second feed path 43 which 1s held
therebetween, detects presence/absence of a sheet 1n the feed
path.
The first sheet sensor 74 shares a timing sensor of the
switchback of the sheet.

The second sheet sensor 75 detects completion of an output
of a sheet by detecting a feed rear end of the sheet.

Note that, the sheet sensor may be a sensor of another
detection method such as an actuator type or the like.

On the second feed path 43, a cooling mechanism 76 1s
provided to blow cooling air to the sheet to be conveyed to
cool down.

The cooling mechanism 76 has a cooling fan 77 and a
cooling duct 78.

The cooling duct 78 1s disposed to surround the driven
roller 61 of the first pair of feed rollers 60 so that air from the
outside of an 1image forming apparatus X, for example, 1s
guided to the sheet P which 1s being conveyed.

As shown 1n FIG. 3 and FIG. 4, the cooling duct 78 1s a
frame body of arectangular shape. A width of the cooling duct
78 with respect to the sheet feed direction comes 1n a size 1n
which the driven roller 61 1s able to be fitted. A length of the
cooling duct 78 with respect to a direction orthogonal to the
sheet feed direction has a size 1n which an entire width (a
sheet width 1n a direction orthogonal to the feed direction) of
the sheet 1s able to be cooled down.

At an air blowing out port 79 of the cooling duct 78, as
shown 1n FIG. 4A and FIG. 4B, a plurality of ribs 83 extend-
ing along the sheet feed direction are formed intermittently
leaving a predetermined interval therebetween. The rib 83
also functions as a feed guide of the sheet P.

Further, the cooling duct 78 rotatably and integrally sup-
ports the driven roller 61, and simplifies a configuration
thereof.

As shown 1n FIG. 2, at an installation part of the driven
roller 61 on the upper feed guide 71, an opening for attaching
the cooling duct 78 1s formed. From the opening, cooling air
guided by the cooling duct 78 is sent into the second feed path
43, and thus the sheet held between the first pair of feed rollers
60 1s cooled down. Air for cooling down 1s, for example, taken
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in from the outside of the image forming apparatus X, and
sent into the cooling duct 78 from the cooling fan 77.

FI1G. 515 a block diagram related to the cooling mechanism
of the image forming apparatus X.

The image forming apparatus X 1s controlled by the control
portion 101 as described above. That 1s, the control portion
101 controls the pair of feed rollers 60 and 63, sheet sensors
74 and 75, the gate 73, and the cooling fan 77 1n accordance
with values detected by the sheet sensors 74 and 75 and
setting values which have been registered 1n a storage portion
102 1n advance. Further, the control portion 101 sets timers 11
and T2 which will be described below.

Next, description will be given for cooling operation by the
cooling mechanism.

FIG. 6 1s a flowchart showing procedures of cooling down
of a sheet, FIG. 7A to FIG. 7E are illustrative view showing
conveyance and cooling down of a sheet in the case of being
printed on a single-sided printing mode or on both sides with
a duplex printing mode, FIG. 8A to FIG. 8C are 1illustrative
view showing conveyance and cooling down of a sheet 1n the
case of single-sided printing with the duplex printing mode.

As shown 1 FIG. 7A, at starting of the conveyance of a
sheet, the control portion 101 (FIG. 5) rotates the gate 73
upward and closes the sixth feed path 44 (FIG. 2) as the first
position so that the first feed path 42 and the second feed path
43 are in communication with each other, conveyance of a
sheet, which has been passed through the fixing unit 21 (FIG.
1), from the first feed path 42 to the second feed path 43 1s
started (step S1).

When the first sheet sensor 74 detects a tip end of the sheet
(step S2; Yes), the control portion 101 receiving the detection
signal sets a timer T1 (step S3).

That 1s, the first sheet sensor 74 1s arranged on an upstream
side of the sheet feed direction of the nip of the pair of feed
rollers 60 which 1s on an outer side of the cooling duct 78, and
thus the time from when the tip end of the sheet 1s detected by
the sensor 74 up to when the tip end of the sheet 1s bitten 1nto
the nip of the first pair of feed rollers 60 serves as the timer T1.

The set value of the timer T1 has been registered 1n the
storage portion 102 (FIG. 5) in advance and the control por-
tion 101 reads it out from the storage portion 102 to set the
timer T1.

Timer T1 1s started (step S4), and when the timer T1 counts
up a set value (predetermined time) (step SS; Yes), as shown
in FIG. 7B, the control portion 101 (FIG. 5) starts to rotate the
cooling fan 77 at a predetermined rotation speed to start
blowing air at a predetermined cooling air volume (step S6).
The setting value such as the rotation speed of the cooling fan
77 for securing the cooling air volume 1n this case has been
stored 1n the storage portion 102 1n advance, and the control
portion 101 reads out the value to drive the cooling fan 77.

Blowing air by the cooling fan 77 1s started in the state
where the sheet 1s held between the first pair of feed rollers 60,
and thereby curling up of the sheet, etc., by the blowing air at
the time of being held by the nip between the first pair of feed
rollers 60, 1s hard to occur and a defect 1n conveying perior-
mance 1s able to be prevented. The predetermined cooling air
volume 1s a value 1n accordance with a type of a sheet (sheet
s1ze, sheet thickness, a grain direction of the sheet (a fiber
direction 1s parallel to or orthogonal to the feed direction,
etc.)), thereby preventing the defect in conveying perfor-
mance. The setting value such as the rotation speed of the
cooling fan 77 has been stored 1n the storing portion 102 1n
advance, and the value 1s read out by the control portion 101
in accordance with the type of the sheet for driving the cool-
ing fan 77. Concerning the type of the sheet, 1n containing the
sheet 1n a paper supply tray, a user may input from an opera-
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tion portion, or the control portion 101 may automatically set
by detection with the detection sensor.

In this embodiment, blowing air 1s started here for the first
time, however, weak air may be blown from the starting of the
conveyance of a sheet. In this case, the cooling air volume 1s
to be increased to the predetermined volume in the state
where the sheet 1s held between the first pair of feed rollers 60.

Conveyance of the sheet 1s continued, and as shown 1n FI1G.
7C, the sheet P becomes a state of being held between the first
pair of feed rollers 60 and the second pair of feed rollers 63.
Then, the control portion 101 confirms whether the second
sheet sensor 75 detects the tip end of the sheet (step S7).

When detection of the tip end of the sheet by the second
sheet sensor 75 1s confirmed (step S7; Yes ), the control portion
101 switches the rotation speed of the cooling fan 77 to a high
speed to further increase the blowing air volume so that the
blowing air volume per unit time becomes high (step S8). In
this manner, the cooling down effect 1s further improved, as

well as the sheet 1s able to be conveyed stably since the sheet
1s held between both the first pair of feed rollers 60 and the
second pair of feed rollers 63. The rotation speed of the
cooling fan 77 1n this case has also been registered in advance
in the storage portion 102, and the control portion 101 drives
the cooling fan 77 according to this value.

Next, as shown 1n FIG. 7D, the control portion 101 con-
firms whether the first sheet sensor 74 detects a rear end of the
sheet P (step S9).

When the rear end of the sheet P 1s detected by the first
sheet sensor 74 (step S9; Yes), the control portion 101 con-
firms whether or not a single-sided printing mode 1s operated
(step S10).

In the case of the single-sided printing mode (step S10;
Yes), atimer T2 1s set (step S11). Here, the timer T2 sets a time
from when the sensor 74 detects the rear end of the sheet P
until when the sheet passes through the blowing out port 79
(FI1G. 2).

The control section 101 starts the timer T2 (step S12) and
confirms whether the timer T2 counts up the set value (step
S13).

When the timer T2 counts up the set value (step S13; Yes),
as shown 1n FIG. 7E, the blowing air 1s interrupted since the
sheet P passes through the blowing out port 79 (step S14).

Whether all the sheets to be printed pass through the blow-
ing out port 79 1s confirmed (step S15), and when all the
sheets have been passed through the blowing out port 79,
processing 1s finished, and when not passed, the tlow returns
to the step S2 to perform conveyance of the remaining sheets
P.

Furthermore, at the step S10, when the single-sided print-
ing mode 1s not operated, confirmation 1s made on whether a
sheet 1s the single-sided sheet P of the duplex printing mode
at a step S16.

When 1t 1s not the single-sided sheet P of the duplex print-
ing mode, the flow proceeds to the step S11 and the timer T2
1s set.

When the sheet 1s the single-sided sheet P of the duplex
printing mode, the first pair of feed rollers 60 and the second
pair of feed rollers 63 are stopped (step S17), and as shown 1n
FIG. 8A, the gate 73 is rotated downward to serve as the
second position (step S18), and the second feed path 43 and
the sixth feed path 44 are 1n communication with each other.

Then, as shown 1n FIG. 8B, the first pair of feed rollers 60
and the second pair of feed rollers 63 are reversely driven
(step S19).

As shown i FIG. 8C, the control portion 101 (FIG. 5)
confirms whether the first sheet sensor 74 detects the rear end
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ol the sheet (step S20), and when detecting the rear end of the
sheet, the tflow proceeds to the step S14.

In this manner, before the tip end of the sheet 1s held by the
nip of the first pair of feed rollers 60, cooling air 1s not blown
or a cooling air volume 1s diminished, and when the sheet 1s
held between the first pair of feed rollers 60, a predetermined
air volume of the cooling air 1s blown 1n the vicinity of the nip
ol the first pair of feed rollers 60 or toward the first pair of feed
rollers 60, and thereby the cooling of the sheet 1s able to be
performed while preventing occurrence of conveyance
defects ofthe sheet, such as curling up of the sheet by blowing
air.

The sheet whose one side has been printed with the duplex
printing mode 1s cooled down during a carrying-in period to
the switchback path and during a carrying-out period from the
switchback path, and thereby the sheet 1s able to be suili-
ciently cooled down and heat 1s not accumulated 1n the appa-
ratus.

Furthermore, the cooling mechanism is provided in the
second feed path 43 and departs from the fixing portion 21
(FIG. 1), and therefore an influence of the cooling air
becomes small.

Second Embodiment

FI1G. 9 1s a configurational view showing a second embodi-
ment of the cooling mechanism in the second feed path 43
(FIG. 7A).

Common reference numbers are attached to the same parts
as the first embodiment in FIG. 2. The part different from the
first embodiment 1s a shape of the cooling duct 81, and a side
of the feed path of the cooling duct 81 1s bent toward the
upstream side of the sheet feed direction as shown 1n FIG. 9.
Theretore, the cooling air 1s blown to the upstream side of the
sheet feed direction from the first pair of feed rollers 60 along
the cooling duct. The blowing air operation of the cooling air
1s the same as that of the first embodiment, therefore the
description thereof 1s omitted.

In the present embodiment, at the time when the sheet 1s
held between the pair of feed rollers, air 1s blown to a direction
opposite to the feed direction of the sheet, and the air 1s thus
flowed to the upstream side of the sheet feed direction from
the feed tip end of the sheet, and therefore folding and twist-
ing of the sheet further hardly occurs, and more stable con-
veyance 1s possible as well as the cooling effect 1s great.

Third Embodiment

FI1G. 10 1s a configurational view showing a third embodi-
ment of the cooling mechanism in the second feed path 43
(FIG. 7A).

Common reference numbers are attached to the same parts
as the first embodiment in FIG. 2. The part different from the
first embodiment 1s a shape of the cooling duct 82, and a side
of the feed path of the cooling duct 82 i1s bent toward the
downstream side of the sheet feed direction as shown 1n FIG.
10. Therefore, the cooling air 1s blown to the downstream side
of the sheet feed direction from the first pair of conveyance
teed rollers 60 along the cooling duct. The blowing air opera-
tion of the cooling air 1s the same as that of the first embodi-
ment, therefore the description thereof 1s omuitted.

In the present embodiment, the cooling air 1s further blown
to the downstream side of the sheet feed direction 1n the state
where the sheet 1s held between the first pair of feed rollers 60,
and thereby folding and twisting of the sheet 1s prevented so
that stable conveyance 1s possible as well as 1t 1s prevented
from power being wasted for keeping the temperature of the
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fixing portion since air hardly flows into the fixing portion
side which 1s arranged on the upstream side of the sheet feed
direction.

Fourth Embodiment

FIG. 11 1s a perspective view showing a fourth embodi-
ment of the cooling mechanism 1n the second feed path 43.

Common reference numbers are attached to the same parts
as the first embodiment i FIG. 2. The part different from the
first embodiment 1s a shape of the driven roller 61 of the first
pair of feed rollers 60 (FI1G. 3), and as shown in FI1G. 11, a first
pair of feed rollers 90 configures a driven roller 91 by com-
bining a plurality of rollers each of which roller has a small
width. Furthermore, the configuration may be made such that
a roller whose roller diameter 1s large and a roller whoseroller
diameter 1s small are combined. Therefore the driven roller 91
has a structure that intermittently contacts a direction to
which the shaft of the driven roller extends (axial direction),
and alternately has a part 1n contact with the sheet and a part
with a space between sheets.

In the first to third embodiments, there 1s a problem that the
air Irom the cooling fan 77 1s blocked by the driven roller 61,
and thereby the cooling efficiency of the part of the sheet to
which the air 1s difficult to be blown 1s degraded, and further-
more, the driven roller 1s subjected to become air resistance,
and thus there 1s a need for higher blowing air pressure. In the
fourth embodiment, air from the cooling fan 77 1s blown from
the void part provided in the roller toward the sheet, and
therefore the cooling efficiency 1s able to be improved and the
air resistance of the driven roller 1s able to be reduced, there-
fore there 1s no need of high blowing air pressure.

Note that, the present invention 1s not limited to the above-
described embodiments, and the cooling mechamism pro-
vided 1n the second feed path 43 may only be a feed path after
fixation and for example, may be provided on the first feed
path (right after fixation feed path) 42 and the sixth feed path
(duplex feed path) 44.

What 1s claimed 1s:

1. An 1image forming apparatus comprising;:

an 1mage forming portion that forms an 1mage on a record-

ing medium;

a fixing portion that heats and fixes an 1image on the record-

ing medium aiter forming the 1mage;

a Teed path that conveys the recording medium after heat-

ing and fixing by the fixing portion;

a first pair of feed rollers composed of two feed rollers

provided 1n the feed path; and

a cooling mechanism that sends cooling air to a nip portion

of the pair of feed rollers or to the vicinity thereof,
wherein

the cooling mechanism 1ncludes a cooling fan that blows

the cooling air and a cooling duct that guides the cooling
air to the first pair of feed rollers,

the cooling mechanism increases a cooling air volume

when the recording medium 1s held between the first pair
of feed rollers 1n comparison to the time when the
recording medium 1s not held between the first pair of
feed rollers, and

the cooling duct rotatably and 1ntegrally supports a driven

roller which 1s one feed roller of the first pair of feed
rollers.

2. The image forming apparatus according to claim 1,
wherein a second pair of feed rollers 1s provided on a down-
stream side of a feed direction of the recording medium with
respect to the first pair of feed rollers, and
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the cooling air volume 1s further increased when the
recording medium 1s held between the first and the sec-
ond pair of feed rollers.

3. The image forming apparatus according to claim 1,
wherein the cooling mechanism changes the cooling air vol-
ume depending on a type of the recording medium.

4. The mmage forming apparatus according to claim 1,
wherein the cooling mechanism blows the cooling air so as to
be blown toward the upstream side of the feed direction with
respect to the first pair of feed rollers.

5. The mmage forming apparatus according to claim 1,
wherein a feed roller of the first pair of feed rollers, which 1s
located on the side to which the cooling air blows, has a
structure alternately having a part in contact with the record-
ing medium and a part with a space from the recording
medium thereto.

6. The image forming apparatus according to claim 1,
wherein the feed path includes

a right after fixation feed path that conveys the recording

medium right after heating and fixing by the fixing por-
tion and

a discharge feed path that connects to the right after fixation

feed path to convey to an output port, and

the first pair of feed rollers 1s provided in the discharge feed

path.

7. The image forming apparatus according to claim 6,
wherein the discharge feed path 1s also connected to a duplex
teed path for performing duplex printing to be used as a
switchback path, and

a recording medium whose one side 1s printed with a

duplex printing mode 1s cooled down during a carrying-
in period to the switchback path and during a carrying-
out period from the switchback path.

8. The mmage forming apparatus according to claim 6,
wherein the right after fixation feed path extends in an
approximately vertical direction from the fixing portion, and

the discharge feed path 1s arranged 1n an approximately

horizontal direction to connect to the right after fixation
teed path.

9. The 1image forming apparatus according to claim 6,

wherein 1n the discharge feed path, a predetermined length of

a plane part of the feed path 1s provided between a connection
portion to the right after fixation feed path and an installation
position of the first pair of feed rollers.
10. An image forming apparatus comprising:
an 1mage forming portion that forms an image on a record-
ing medium;
a fixing portion that heats and fixes an image on the record-
ing medium aiter forming the image;
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a Teed path that conveys the recording medium after heat-
ing and fixing by the fixing portion;

a first pair of feed rollers composed of two feed rollers
provided 1n the feed path;

a second pair of teed rollers provided on a downstream side
of a feed direction of the recording medium with respect
to the first pair of feed rollers; and

a cooling mechanism that sends cooling air to a nip portion
of the first pair of feed rollers,

wherein the cooling mechanism increases a cooling air
volume when the recording medium 1s held between the
first pair of feed rollers, not between the second pair of
teed rollers, in comparison to the time when the record-
ing medium 1s not held between the first pair of feed
rollers.

11. An 1image forming apparatus comprising:

an 1image forming portion that forms an 1image on a record-
ing medium;

a fixing portion that heats and fixes an 1image on the record-
ing medium after forming the 1mage;

a Teed path that conveys the recording medium after heat-
ing and {ixing by the fixing portion;

two pairs of feeding rollers provided in the feed path and
made up of a first pair of feed rollers provided on a side
of the fixing portion 1n a feed direction and a second pair
of feed rollers provided on a downstream side with
respect to the first pair of feed rollers; and

a cooling mechanism that sends cooling air to a nip portion
of the pair of the first feed rollers or to the vicinity
thereof,

wherein, 1n a case where the recording medium 1s conveyed
on the feed path after fixing,

when the recording medium 1s held only between the first
pair of feed rollers, the cooling mechanism increases a
cooling air volume 1n comparison to the time when the
recording medium 1s not held between the first pair of
feed rollers, and

when the recording medium 1s held between the first pair of
teed rollers and between the second pair of feed rollers,
the cooling mechanism further increases the cooling air
volume, and

when the recording medium 1s held only between the sec-
ond pair of feed rollers, the cooling mechanism reduces
the cooling air volume to a volume 1n a case that the

recording medium 1s not held between the first pair of
feed rollers.
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